decrease in acid mine drainage.  The continued implementation of PL 95-87 is expected to further this improvement.
Reduction in acid mine drainage can be achieved either by initiating chemical reactions that deter oxidation of pyrite or by neutralizing the resulting acid.  The treatments include such steps as inundating acidic materials/ placing topsoil over the materials and establishing a vegetative cover to reduce runoff rates, and reducing the available oxygen by adding decaying organic matter, which also helps increase the alkalinity available for acid neutralization.
In some underground mines in the East, the impact on ground-water quality is relatively small because the mine entry shaft to the coal seam is not connected or is left open to the land surface after mine operations cease.  In other areas, where mine openings do connect with the surface, ground-water quality degradation is more likely and may be a persistent problem.
In the West, ground water in the spoils of surface-mined land also acquires high major-ion concentrations as it interacts with the disturbed geological materials. However, the increase in major ions occurs because of the flushing out of soluble salts from the spoil and because of the oxidation of pyrite. Ground water in western mined areas seldom becomes acidic, usually because carbonate minerals in the overburden provide long-term neutralization.
On the other hand, in western surface-mined land, the sulfate concentration can be so high that the ground water in the spoil becomes unfit for human or agricultural use.
Ground water in the spoils of surface-mined land in the West acquires sulfate salts slowly because of:  (a) the infrequency of infiltration, (b) the slow rate of rise of the water table in the spoil, (c) the slow diffusion of salts from the spoil materials to the water moving through the large void spaces or fractures, and (d) the slow rate of oxidation of pyrite.  Years or even decades can pass before ground water in the spoils attains its maximum concentration of salts.  If the sulfate salt is derived mainly from the solubilization of salts in the spoils (i.e., salts that existed in the overburden prior to mining), the ground-water quality will improve with time. Once the salts are completely transferred from the solids to the ground water, new infiltration and flow through the spoil can result in an improvement in ground-water quality. Concurrently, the salts flushed from the spoil are transported into ground-water zones outside of the mined area or are discharged into surface water. If pyrite oxidation is an important cause of increased sulfate in the ground water, the rate at which the maximum increase occurs may be slower than for salt solubilization alone. Ground-water quality recovery may prove to be slow after severe increases in dissolved sulfate concentrations develop.
Underground coal gasification is a special problem that has the greatest potential effect on ground-water quality because it may lead to the mobilization of toxic hydrocarbons and other elements in the ground-water system. Because data are limited, however, little is known of this phenomenon.
Hydrogeochemical factors are time dependent and cause short- and